The microRNA-328 regulates hypoxic pulmonary hypertension by targeting at insulin growth factor 1 receptor and L-type calcium channel-α1C.
Chronic hypoxia is the most common cause of secondary pulmonary hypertension, for which the mechanisms are still unclear. Recent studies implicated an important role for microRNAs (miRNAs) in hypoxia-mediated responses in various cellular processes, including cell apoptosis and proliferation. Therefore, we hypothesized that these regulatory molecules might be implicated in the etiology of hypoxic pulmonary hypertension. Here we show that miRNA-328, a posttranscriptional regulator, was drastically downregulated in the pulmonary artery (PA) after a hypoxic assault. PA rings, Western blot, quantitative real-time PCR, in situ hybridization, and luciferase assay were used to investigate the role of miRNA-328 in hypoxic pulmonary hypertension. We found that hypoxia produced a significant inhibition of miRNA-328 expression, which was involved in PA vasoconstriction and remodeling. Overexpressing miRNA-328 in the transgenic mice remarkably decreased the right ventricular systolic pressure and PA wall thickness under both normoxia and hypoxia. MiRNA-328 inhibited L-type calcium channel-α1C expression through a miRNA-328 binding site within the 3' untranslational region of L-type calcium channel-α1C. The L-type calcium channel-α1C inhibition attenuated the PA response to KCl. Furthermore, miRNA-328 suppressed the insulin growth factor 1 receptor, ultimately leading to apoptosis of pulmonary arterial smooth muscle cells. The posttranscriptional repression of L-type calcium channel-α1C and insulin growth factor 1 receptor was further confirmed by luciferase reporter assay. These results showed that miRNA-328, an important protecting factor, plays a significant role in PA constriction and remodeling by regulating multiple gene targets in hypoxic pulmonary hypertension.